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AN ACOUSTIC PHONETIC PORTFOLIO OF A THAI-
ACCENTED ENGLISH IDIOLECT 
 
ETTIEN KOFFI AND EKKARAT RUANGLERTSLIP  
 
ABSTRACT 
This Acoustics Phonetic Portfolio is a compilation of acoustic recordings and analyses 
that students who take Professor Koffi’s phonology course (English 473/573) complete 
during the semester.  This study is divided into four sections.  The first represents the 
speaker’s use of the International Phonetic Alphabet (IPA) to describe his pronunciation 
of English.  The second describes the spectrograms of the speaker’s vowels and 
consonants.  The third focuses on the acoustic correlates that the speaker uses to express 
lexical stress on homographic and multisyllabic words.  The fourth and final section 
investigates the various phonological rules that the speaker implements to produce the 
word <tempest>.   All the speech samples were recorded directly into an Apple laptop 
computer. PRAAT, a free online software, was used for the measurement and the 
quantification of the data. Norm, another free online software, was used to provide the 
acoustic vowel space in which the speaker’s vowels and General American (GAE) vowels 
are compared.  Throughout the paper, the phrase “the speaker” refers to Ekkarat.  
 
1.0 Narrow Allophonic Transcription  
 The IPA transcription model used in class approximates the narrow allophonic 
transcription model, as described in the Handbook of the International Phonetic 
Association (1999:28-29). The transcription below is an impressionistic one because it is 
based on how the speaker thinks he produces the English words in his text. The 
instrumental analyses that follow in the second section show clearly that there is a 
disconnect between his impressions and the acoustic realities for at least two of his 
vowels.  He believes that he produces the diphthongs [eɪ] and [oʊ], but in fact he produces 
the monophthongs [e] and [o] instead. This misconception is rampant among the speakers 
of the dialect of GAE spoken in Minnesota. Other idiosyncrasies of his idiolect will be 
apparent when we analyze data in subsequent sections. 
 
 [lǽst̚  kʰrɪ́sməәs, aɪ́ wẽ:nt̚  tʰəә bɔ́stəәn ɔn  əә veɪkʰéɪʃəәn trɪ́p.  ɪ́t̚  wə́әz   əә 
 Last Christmas, I went    to  Boston on a vacation   trip.  It  was   a 
 
 véri: spéʃəәl  əәnd  fen  trɪ́p fəәr  mi:. aɪ́ hǽd əә tʃǽns   t̚əә  mɪ́:t̚  mɑɪ æ̃:nts    fǽmli:  
 very special and fun  trip for  me.  I  had  a chance to meet my  æ̃:unt’s family 
 
 mémbəәrz   hú:  aɪ  hǽv   nɑt  mét̚   ɪ́n sóʊ méniː jɪ́rz.   sijɪŋ    mɑɪ æ̃:nt əәnd həәr  
 members  who  I  have   not  met   in  so many years. Seeing my  aunt and her 
 
fǽmliː   wəәz ɪ́ndiːd  wə́әn əәv ðəә   haɪlɑ́ɪt̚ s    əәv mɑ́ɪ trɪ́p.   dʊrɪ̃:ŋ  mɑ́ɪ  tʰaɪ:̃m ɪ́n 
family   was indeed one of the highlights  of   my  trip.  During  my   time   in 
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 bɔ́stəәn,  ðəә wéðəәr     wə́әz   kʰwaɪt̚  tʃɪ́liː.  ðer   wə́әz  əә pʰə́әrfɪkt̚  əә mæ̃ʊ:nt əәv snóʊ təә  
 Boston, the weather was   quite  chilly. There was  a perfect   amount  of  snow to 
 
góʊ snóʊ  tʰúːbɪ:̃ŋ əәnd  slédɪ:̃ŋ.  wɪ: ɔlsoʊ  hǽd əә wɑ́ɪt  kʰrɪ́sməәs     wɪ́tʃ  wəәz  vériː   
go   snow  tubing  and  sledding. We also  had  a white Christmas which was very 
 
bjúːtɪfəәl.  mɑɪ kʰúːzin, ɛmɪli, tʊ́k    mɪ́ː təә  méniː  pléɪsɪz  ɪ́n ˌdɑʊ̃:ntʰɑ́ʊ̃:n  
beautiful.  My cousin, Emily, took me to  many   places   in  downtown 
 
bɔ́stəәn.  ɪt  wə́әz  vériː ɪ́ntʰrəәstɪ:̃ŋ   əәnd  kwɑ́ɪzpt ðiː  ɑ́pʰəәzəәt əәv   wér   aɪ́ lɪ́v.  wɪ:  
Boston. It  was  very  interesting and  quite    the opposite of where I live.  We 
 
wént̚  təә  bɔ́stəәn  kʰɑ́məәn   wɪ́tʃ    wə́әz  ðəә  jʊ́naɪt̩ɪd  stéɪts‘  vériː  fə́әrst̚  pʰə́әblɪk̚  
went   to Boston Common which was the United  States’  very  first   public 
 
pʰɑ́rk̚ . ðəә pʰɑ́rk̚  wə́әz ɪ́kstrĩ:mli  bɪ:̃g əәnd  fʊ́l əәv  snóʊ.  ðer     wə́әr   nɑ́t̚ sóʊ méniː    
park.   The park   was extremely big and full of snow.  There were not  so  many 
 
pɪ́ːpəәl  wɔ́kɪ:̃ŋ    ðér    ðǽt déɪ  dúː təә ðəә  kʰóʊld wéðəәr. əәrǽʊnd   ðəә  pʰɑ́rk̚ wə́әz 
people walking there that day due to the cold weather.  Around  the park  was 
 
sə́әraɑʊ̃:ndɪd  bɑ́ɪ kə́әləәrfəәl əәnd vɪ:̃ntʰɪdʒ róʊl bɪ:̃ldɪŋz.    ðéɪ   ɔlmóʊst̚  rɪ́zẽ:mbəәld  
surrounded   by  colorful and vintage  roll  buildings. They almost    resembled 
 
ðóʊz  ɪ́n  jʊ́rəәp̚ .   wɔ́kɪ:̃ŋ    ɪ́n dɑʊ̃:ntʰɑʊ̃:n bɔ́stəәn    sə́әmˌtʰaɪmz rɪ́maɪndɪd   mɪ́ː əәv 
those  in Europe. Walking in  Downtown   Boston  sometimes   reminded  me of 
 
wɔ́kɪ:̃ŋ    ɪ́n ˌjʊrəәpʰiːəәn  kêntriːz    lɑ́ɪk   dʒə́әrməәniː əәnd ðəә néðəәrləәndz.    trǽvəәlɪ:̃ŋ ɪn  
walking  in  European  countries  like   Germany   and the Netherlands. Traveling in 
 
bɔ́stəәn     wə́әz  kwɑ́ɪt̚  kəәnviːnjəәnt əәnd ɪ́ːziː.  wɪ́ː  júːzd  pʰʌ́blɪk ˌtræ̃n:spəәrtéɪʃəәn 
Boston    was   quite  convenient  and easy. We  used   public   transportation 
 
móʊst̚   əәv ðəә  taɪ:̃m. ðəәr    səәbwə́әɪ sɪ́stəәm wə́әz   nɑ́t̚   ðǽt kʰɑ́mpləәˌkeɪtʕɪd sóʊ wɪ́ː 
most     of the time.  Their subway system was  not that  complicated        so  we 
 
dɪ́d  nɑ́t̚ gét lɔ́st̚   ǽt ɔ́l.   əәsaɪ́d frə́әm bɔ́stəәn  kɑ́məәn,      wɪ́ː ɔ́lsoʊ wént təә 
did  not get  lost  at all.  Aside from Boston Common, we also    went to 
 
hɑ́rvəәrd júːnəәvə́әrsəәʕiː,  ðəә  wɝld   rɪnaʊ̃:nd   aɪ́viː lɪ́ːg     júːnəәvə́әrsəәʕiː. ðəә   kʰǽmpəәs 
Harvard   University,   the world-renowned Ivy League university.     The campus 
 
sɪ:̃md    óʊld jét vériː bjúːtɪfəәl.    ðəә  bɪ́ldɪ:̃ŋz    əәnd ðəә  pʰɑ́rks ɪnsɑ́ɪd ðəә kʰǽmpəәs 
seemed old  yet very beautiful. The buildings and the parks  inside the campus 
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lʊ́kt    vériː  kʰlǽsɪk. aɪ́ wə́әz vériː ɪ:̃mpʰrést.  aɪ́ ɔ́lsoʊ tʰʊ́k sévrəәl    foʊtoʊz wɪ́ð 
looked very classic.   I was very  impressed. I also    took several photos   with 
 
ðəә   dʒɑ̃n hɑ́rvəәrd   stǽtʃuː, ðəә fɑɑ́ʊn:dəәr əәv hɑ́rvəәrd    júːnəәvə́әrsəәʕiː. ðér   wɝ́r  
the  John Harvard   statue, the founder    of  Harvard   University.    There were 
 
méniː ˌækəәdémɪk̚    fǽkəәltiː bɪ́ldɪ:̃ŋz    wɪ́ðɪn ðəә   kʰǽmpəәs. aɪ́  hǽd əә tʃǽns    təә góʊ  
many   academic     faculty  buildings within the campus.     I  had  a chance to go 
 
ɪ́nsaɪd  wə́әn əәv ðɛ:̃m.  ɪ́t  wə́әz ðəәr    sɑ́ɪəәns    bɪ́ldɪ:̃ŋ.    aɪ́ rɪ́ːliː  lɑ́ɪkt  ɪ́t insɑ́ɪd.  
inside   one of them.   It  was their Science Building. I really liked  it inside. 
 
ɪ́n kəәnkʰlúːʒəәn, mɑ́ɪ  bɔ́stəәn  trɪ́p  lǽst̚   kʰrɪ́sməәs    bréɪk̚  wə́әz wə́әn əәv ðəә 
In conclusion,  my   Boston  trip   last   Christmas break was  one of the 
 
móʊst̚   mémrəәbəәl   trɪ́p  aɪ́ kəәn  névəәr fəәrgét.] 
most     mẽ:morable trip  I  can  never forget. 
 
2.0 The Acoustics Vowel Space 
      The first major study of the acoustic correlates of vowels in GAE goes back to 1952. It 
was done by Peterson and Barney. They recorded many Americans, both male and female, 
saying the following words: <heed>, <hid>, <hayed>, <head>, <had>, <hod>, <hawed>, 
<hoed>, <hood>, <who’d>, <hud>, and <heard>. Their study was replicated in 1995 by 
Hillenbrand et al. to examine Midwest vowels.  Students in the phonology course recorded 
themselves saying each of these words three times. The word <heard> is not included in the 
class project because the vowel in it is not a phoneme, rather an allophone. It is replaced by 
<hag> in order to verify the existence of vowel raising in students’ idiolect. The 
spectrograms of all the 12 vowels are displayed below:  
 
Figure 1: Heed 
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Figure 2: Hid 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Hayed 
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Figure 4: Head 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Had 
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Figure 6: Hag 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7: Hod 
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Figure 9: Hoed 
 
 
 
Figure 10: Hood 
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Figure 11: Who’d 
 
Figure 12: Hud 
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Table 1 displays the mean correlates of F0, F1, F2, and Duration of the speaker’s idiolect and 
compares them with those of GAE: 
 
Table 1: Ekkarat vs. GAE Vowels 
 
The first and second formants of the speaker’s vowels and those of GAE are plotted together 
in the same acoustic vowel space, as shown in Figure 13:  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 13: Comparative Acoustic Vowel Space 
Words heed hid hayed head had hag  hod hawed hoed hood who’d hud 
Vowels [i] [ɪ] [e] [ɛ] [æ] [æ] [ɑ] [ɔ] [o] [ʊ] [u] [ʌ] 
GAE F0 136 135 129 130 127 127 124 129 129 137 141 1130 
Ekk F0 166 162 144 153 137 134 151 134 142 167 155 151 
GAE F1 270 390 476 530 660 660 730 570 497 440 300 640 
Ekk F1 350 418 497 550 805 805 780 779 570 687 553 857 
GAE F2 2290 1990 2089 1840 1720 1720 1090 840 910 1020 870 1190 
Ekk F2 2596 2403 2330 2244 2058 2135 1036 1468 979 2533 1722 1521 
GAE DUR 243 192 267 189 278 278 267 283 265 192 237 188 
Ekk DUR 292 77 83 91 145 137 140 150 140 154 120 76 
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2.1 Vowel Intelligibility Assessment 
 Koffi (2013:9-10) in this volume has proposed that an acoustic distance of 60 Hz marks 
the intelligibility boundary between pairs of adjacent vowels. He contends that if the acoustic 
distance between two adjacent vowels is 60 Hz or more, intelligibility between the two 
vowels is not compromised because they are not confused.1 Intelligibility is somewhat 
compromised if the acoustic distance is between 21 Hz and 60 Hz. Intelligibility is definitely 
compromised if the acoustic distance is 20 Hz or less, because human beings cannot perceive 
frequencies that are 20 Hz or less (see Confusion Index proposed by Koffi (2013:10) in this 
volume.) Table 2 compares the acoustic distance between adjacent vowels according to their 
F1.  Front vowels are compared with like vowels, and back vowels are compared with 
vowels of their own kind. F1 is used in accessing intelligibility because, according to 
Ladefoged (2006:188) it accounts for more than 80% of the acoustic energy of the vowel.  
 
No. Adjacent 
Pairs 
F1 Distance 
of Speaker 
F1 
Distance 
for GAE 
Distance 
Between 
Adjacent 
Pairs 
Confusion Index 
1 [i] vs. [ɪ] 350 Hz 390 Hz 40 Hz Mild Confusion 
2 [ɪ] vs. [e] 418 Hz 476 Hz 58 Hz Marginal Confusion 
3 [e] vs. [ɛ] 497 Hz 530 Hz 33 Hz Mild Confusion 
4 [ɛ] vs. [æ] 550 Hz 660 Hz 110 Hz No Confusion 
5 [u] vs. [ʊ] 553 Hz 440 Hz 113 Hz No Confusion 
6 [ʊ] vs. [o] 687 Hz 497 Hz 190 Hz No Confusion 
7 [o] vs. [ɔ] 570 Hz 570 Hz 0 Hz Maximum Confusion 
8 [ɔ] vs. [ɑ] 779 Hz 730 Hz 49 Hz Marginal Confusion 
9 [ʌ] vs. [ʊ] 857 Hz 440 Hz 417 Hz No Confusion 
10 [ʌ] vs. [ɑ] 857 Hz 730 Hz 127 Hz No Confusion 
11 [ʌ] vs. [ɔ] 857 Hz 570 Hz 287 Hz No Confusion 
12 [æ] vs. [ɑ] 805 Hz 730 Hz 75 Hz Minimum Confusion 
Table 2: Confusion Table 
 
 On the basis of the information in Table 2, it can be postulated that GAE listeners are 
likely to confuse the speaker’s pronunciation of words containing the vowels [o] and [ɔ]. If 
he produces <boat>, GAE hearers may think that he is saying <bought>, and vice versa 
because the acoustic distance between the two vowels is 0 Hz. The vowels [e] and [ɛ] in 
words such as <bet> and <bait> may be problematic for some hearers because they are 
acoustically within the confusion range. The same is true for the vowels [i] and [ɪ] in words 
such as <hit> and <heat>.  
 
3.0 Consonants 
          In the acoustic study of consonants, the phonetic features that matter the most are 
manner of articulation and voicing. Both can be very easily detected on spectrograms.  
Voicing can be seen if there is a dark horizontal band at the bottom of the spectrogram. If the 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  Labov et al. (2013:43) have come to a similar conclusion on the basis of their analysis of [ ɑɪ ] and [ ʌɪ ] in 
American dialects where Canadian Raising exists.	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consonant is voiceless, the dark band does not show. The dark voicing band is indicative of 
the vibration of the vocal folds.  Manner of articulation is also visible on spectrograms. Stop 
consonants are identifiable because there is a darkish grey vertical bar to signal a stop release.  
A concentrated acoustic energy in the upper frequency levels is characteristic of fricatives.  
Affricates combine the characteristics of stops and fricatives. Sonorants have a diffuse voice 
bar in the area of the first formant before or after the vowel. The spectrograms below highlight 
each one of these major classes of consonants.   
 
3.1 VOT and Stop Consonants  
 The most important acoustic correlate of stop consonants is VOT, that is, Voice Onset 
Timing. It is the interval between the release of the articulators and the vibration of the vocal 
folds. Generally speaking, voiceless stops have a longer VOT than voiced stops. English has 
two sets of stops: /p, t, k/ are voiceless, while /b, d, g/ are voiced. The spectrograms in 
Figures 14 through 19 illustrate how the speaker produces voiced and voiceless stop 
consonants. 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
Figure 14: Pot 
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Figure 15: Bought 
 
 
 
  
Figure 16: Tot 
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Figure 17: Dot 
 
 
Figure 18: Cot 
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Figure 19: Got 
 
Word VOT (mean) 
pot 73 ms 
bought 38 ms 
tot 93 ms 
dot 67 ms 
cot 77 ms 
got 18 ms 
Table 3: VOT Means 
 
  Generally, a positive VOT of 30 ms or more is an indication that a stop consonant is 
voiceless. The speaker’s data leads to three important observations. First, he strongly aspirates 
English voiceless stops. His mean VOT for /p/ and /t/ are higher than the mean VOT reported 
by Lisker and Abramson (1964:394) for GAE.  The average VOT of /p/ is 58 ms and that of 
/t/ is 70 ms. The second piece of information worth noting is that the speaker appears to 
aspirate the voiced stops /b/ and /d/ because their VOT are respectively 38 ms and 67 ms, 
whereas in English the average VOT for these two segments ranges respectively from -101 to 
+1 ms, and -102 to +5 ms.  Lisker and Abramson’s (1964:396) study of Thai VOT indicates 
that /b/ is – 97 ms,  and /d/ is – 78 ms. They do not report any VOT for /g/, presumably 
because it does not exist as a separate phoneme in Thai. Their study also reveals that Thai has 
both aspirated and a non-aspirated phonemic voiceless stops, that is, /p/ and /ph/, /t/ and /th/, 
and /k/ and /kh/. The spectrographic images above suggest that the speaker has successfully 
transferred the aspiration from his native Thai into English. However, our analysis of the 
spectrogram in Figure 41 shows that aspiration also contributes to the accentedness of his 
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speech. Finally, it is important to note that /g/ has the shortest VOT of all the speaker’s voiced 
stops. This may be due to the fact that this sound does not exist in Thai as a separate 
phoneme2.   Normally, stops that have the acoustic feature [- anterior] have a longer VOT than 
those that have the feature [+ anterior]. This generalization does not seem to hold for this 
speaker.  
 
3.2 Frication 
 Frication has a distinct acoustic signature on spectrograms. It is characterized by 
a concentration of acoustic energy at 500 Hz or beyond.  It all depends on the type of 
frication under consideration.  For this project, the focus is on the affricates [dʒ] and [tʃ] in 
the words <judge> and <church>.  Additionally, the words <try> and <drive> were analyzed 
to see if the speaker has acquired the emergent pronunciation of  <tr> and <dr> as  [tʃ] and 
[dʒ]. This new pronunciation is attested in the speech of GAE talkers in their 30s or younger.  
The rule for these new allophones can be stated as follows: 
 
 [+cons, +alveolar, +stop, -nasal, α voice] → [+affricate, + α voice ] /  — [ ɹ ] 
 
 
 
Figure 20: Judge 
 
 
 
 
 
 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 This claim is supported by the phonemic inventory data retrieved from 
http://accent.gmu.edu/browse_native.php?function=detail&languageid=66 on May 2, 2013. 
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Figure 21: Church 
 
 
 
 
Figure 22: Trial 
 
 
16
Linguistic Portfolios, Vol. 2 [2013], Art. 13
https://repository.stcloudstate.edu/stcloud_ling/vol2/iss1/13
L i n g u i s t i c  P o r t f o l i o s  –  V o l u m e  2  | 160 	  
	  
 
Figure 23: Drive 
 
The spectrographic evidence indicates that <judge> is produced like a real affricate, that is, a 
combination of a stop and a fricative. However, this is not so for <church>. The stop feature 
is not evident in the speaker pronunciation of [tʃ], neither at the beginning of the word nor at 
the end, as shown by Figure 21. The waveform looks more like the pronunciation of [ʃ] than 
that of [tʃ].  As for the acquisition of the emergent pronunciation of <tr> and <dr> as [tʃ] and 
[dʒ], the speaker produces them as GAE talkers of his generation.  
 
3.3 Sonorants  
 Sonorants are a class of sounds that behave acoustically like vowels and also like 
consonants.   The segments that belong to this class are /m, n, ŋ, r, l, w, j, h/.  In this project 
we are interested only in /m, n, r, l/ because they are the only sonorants that can be syllabic in 
English. Fromkin et al. (2014:210) provides the following example in which these four 
segments are syllabic: <dazzle> [dæzl̩], <faker> [fekɹ̩], <rhythm> [ɹɪθm̩] and <wagon> 
[wægn̩]. Since these segments can be syllabic, that is, they can be vowel-like, Koffi (2013) 
has hypothesized that when they occur in syllable coda, they will be longer than when they 
occur in the onset. Four words in which each of these sonorants occurs in the onset and the 
coda were selected to test this hypothesis this semester. The results are displayed in the 
spectrograms in Figures 24 through 27. 
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Figure 24: Lull 
 
 
 
 
Figure 25: Rear 
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Figure 26: Mom 
 
 
 
 
Figure 27: Nun 
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Table 4 displays the mean measurements of the four sonorants in onset and coda positions:  
 
 
Word Onset 
[l] 
Coda 
[l] 
Onset 
[ɹ] 
Coda 
[ɹ] 
Onset 
[m] 
Coda 
[m] 
Onset 
[n] 
Coda 
[n] 
<lull> 171 ms 297 ms       
<rear>   154 ms 297 ms     
<mom>     91 ms 274 ms   
<nun>       1 44 ms 293 ms 
Table 4: Duration Difference by Ekkarat 
 
The hypothesis is clearly born out in the speaker’s speech. The duration difference between 
sonorants in the onset and in the coda is 155 ms, as compared with 71 ms for Keyworth’s 
data. His data is provided in Table 5 for comparison:  
  
Word Onset 
[l] 
Coda 
[l] 
Onset 
[ɹ] 
Coda 
[ɹ] 
Onset 
[m] 
Coda 
[m] 
Onset 
[n] 
Coda 
[n] 
<lull> 150 ms 197 ms       
<rear>   193 ms NA     
<mom>     127 ms 214 ms   
<nun>       117 ms 198 ms 
Table 5: Duration Difference by Keyworth3 
 
No data is provided for postvocalic /ɹ/ in <rear> because it does not exist in Keyworth’s 
idiolect. The mean duration for /m, n, l/ is 71 ms.  Data has been collected but has not been 
analyzed yet to see if the same holds for GAE speakers.  
 
4.0 Suprasegmentals 
 Fromkin et al. (2014:210) define suprasegmentals as “features over or above the 
segmental values such as place or manner of articulation.” Suprasegmental features that are 
often investigated acoustically are pitch, intensity, and duration. We are interested in 
discovering which of these three the speaker uses to signal strong syllables (i.e., syllables that 
carry primary stress) in his idiolect of English. This is a topic worth considering given the 
fact that Thai is a tone language (Fromkin et al. 2014:2014). World languages are classified 
into three categories with regard to their use of pitch in the lexicon. English is classified as a 
“stress-timed” language whereas European languages such as French and Spanish are termed 
“syllable-timed languages.” The difference between these two types of languages is that, 
according Fromkin et al. (2014:211), in stress-timed languages at least one syllable is 
stressed, whereas in syllable-timed languages, all the syllables have approximately the same 
loudness, length, and pitch. As for the difference between a stress-timed language and a tone 
language, it all has to do with meaning. “Languages that use the pitch of individual vowels or 
syllables to contrast meanings of words are called tone languages.  Rather than pitch we use 
the term tone” (Fromkin et al. 2014). Spectrograms in Figures 28 through 40 reveal the 
acoustic strategies that the speaker uses to implement primary stress in three types of English 
words: two-syllable homographs, three-syllable words, and four or five-syllable words.  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 Permission was granted by Keyworth to use his analysis as a model for the class. 
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4.1 Lexical Stress in Homographs 
 Fry (1955) studied the suprasegmental features of disyllabic homographic words.  
He established the following hierarchy amongst the acoustic correlates of stress on the basis 
of his study: Pitch > Intensity > Duration. In other words, stressed syllables have a higher 
pitch, are louder, and last longer than their unstressed or weakly stressed counterparts. Fry’s 
initial study dealt only with disyllabic homographic words. However, his findings have been 
overextended and overgeneralized to all words, regardless of the number of syllables they 
contain. This careless overgeneralization has led to unending debates and controversies as to 
which of the three correlates is most significant in English lexical stress. Koffi has collected a 
large amount of data that indicates that Fry’s findings should not be overextended to all 
words. This speaker’s data is the first installment in a series of upcoming papers on lexical 
stress used by native and non-native speakers of English. 
 
 Homographs are defined as words that have the same spelling but different 
pronunciation. The different ways of pronouncing homographs may be caused by segmental 
and suprasegmental changes, as seen in the spectrograms in Figures 28, 29, and 30.  
Moreover, to read homographic words accurately, one must pay attention to the syntactic 
context in which these words occur. 
 
 
 
 
Figure 28: <After a number of injections, my jaw got number> 
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No. Word POS Pitch Intensity Duration 
1 First syllable Noun 167Hz 80 dB 229 ms 
2 Second syllable Noun 153 Hz 81 dB 213 ms 
3 First syllable Adjective 134 Hz 78 dB 499 ms 
4 Second syllable Adjective 105 Hz 73 dB 630 ms 
MEAN 150.5 Hz 79 dB 252 ms 
Table 6: Disyllabic Words 
 
The word <number> is a homographic two-syllable word. The first occurrence is a noun, and 
the second is an adjective. The acoustic correlates of stress used by the speaker in his 
pronunciation agree more or less with Fry’s findings, but there are some important caveats 
that one must add.  
 
 
 
 
Figure 29: <To help with planting the farmer taught his sow to sow> 
 
The F1 of first [o] is 904 Hz, and that of the second [o] is 831 Hz. There is a 73 Hz difference 
between the two. This means that the speaker produces them differently, as one would expect 
from a proficient speaker like him.   
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Figure 30: <The wind was too strong for us to wind the sail> 
 
The vowel in <wind> is produced as a nasalized [ɪ] when the word is a noun, but it becomes 
the nasalized diphthong [ɑɪ] when it is used as a verb. The spectrographic image shows 
clearly that  [ɑɪ] is a diphthong. 
 
4.2 The Stress Pattern of Three-Syllable Words 
 The speaker produced <activate>, <element>, <fundament> and <universe>, and 
recorded himself saying each word three times, for a total of 12 repetitions. His 
pronunciations are compared with the IPA transcriptions found in Dictionary.com which 
transcribes them as follows: /ˈæk təәˌveɪt/, /ˈɛl əә məәnt/, /ˈfʌn dəә məәnt/, and /ˈju nəәˌvɜrs/.   
Primary and secondary stress patterns are indicated in the dictionary transcription, but the 
focus in this analysis is only on primary stress.   
 
 A quick glance at the spectrograms in figures 31 through 39 reveals that the speaker 
produces the first syllable of each word louder than any other syllables. We learn from Fry 
(1974:92-93) that an increase or decrease of one decibel is “the smallest difference that the 
average ear can appreciate.”  
 
 
 
 
 
 
 
 
23
Koffi and Ruanglertslip: An Acoustic Phonetic Portfolio of a Thai-Accented English Idiolec
Published by theRepository at St. Cloud State, 2013
L i n g u i s t i c  P o r t f o l i o  –  V o l u m e  2  | 167 	  
	  
 
Figure 31: Activate 
  
Word Means 
[æktɪveɪt] Pitch [Hz] Intensity [dB] Duration (ms) 
[æk] 146 Hz 71 Hz 227 ms 
[tɪ] 157 Hz 62 dB 188 dB 
[veɪt] 240 Hz 65 dB 376 ms 
Table 7: Activate 
 
The stressed syllable in the word <activate> is the initial syllable [ˈæk] according to 
Dictionary.com. The speaker produces <activate> as predicted by the dictionary. This is not 
at all surprising because the speaker produces all initial syllables in the data louder than the 
remaining syllables. 
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Figure 32: Element 
 
 
Word Means 
[ɛləәməәnt] Pitch [Hz] Intensity [dB] Duration (ms) 
[ɛl] 151 Hz 75 Hz 195 ms 
[əә] 157 Hz 74 dB 102 ms 
[məәnt] 144 Hz 65 dB 477 ms 
Table 8: Element 
 
Dictionary.com has [ˈɛl ] as the stressed syllable in the word <element>. The highest pitch in 
the speaker’s utterance is on the syllable [əә ]. However, given the speaker’s tendency to 
express stress through intensity, [ˈɛl ] is actually the stressed syllable. So, his pronunciation 
matches that of Dictionary.com in intensity.  
 
 
 
 
 
 
 
 
 
 
 
 
 
25
Koffi and Ruanglertslip: An Acoustic Phonetic Portfolio of a Thai-Accented English Idiolec
Published by theRepository at St. Cloud State, 2013
L i n g u i s t i c  P o r t f o l i o  –  V o l u m e  2  | 169 	  
	  
 
Figure 33: Fundament 
 
  
Word Means 
[fʌndəәmɛnt] Pitch [Hz] Intensity [dB] Duration (ms) 
[fʌn] 154 Hz 73 Hz 220 ms 
[dəә] 158 Hz 68 dB 128 dB 
[mɛnt] 146 Hz 64 dB 432 ms 
Table 9: Fundament 
 
According to Dictionary.com, the syllable [ˈfʌn] carries the primary stress in <fundament>. 
However, in the speaker’s pronunciation, the syllable with the highest pitch is [dəә ]. 
However, as has been said previously, the acoustic correlate that this speaker uses to 
expresses English primary stress is intensity, not pitch. As a result, his pronunciation matches 
the IPA transcription in Dictionary.com. 
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Figure 34: Universe 
 
  
Word Means 
[junɪvɝs] Pitch [Hz] Intensity [dB] Duration (ms) 
[ju] 149 Hz 68 Hz 258 ms 
[nɪ] 167 Hz 68 dB 165 ms 
[vɝs] 127 Hz 65 dB 562 ms 
Table 10: Universe 
 
   The syllable [ ˈju ]  is strong according to Dictionary.com. However, it does not have 
the highest pitch in the speaker’s pronunciation. Instead, the highest pitch is on the second 
syllable. However, in keeping with the speaker’s habit of expressing primary stress through 
intensity rather than pitch, it can be said that his pronunciation is in agreement with the 
transcription found in Dictionary.com.  
 
  The evidence so far indicates that the speaker uses intensity rather than pitch to 
express strong syllables. The evidence is scanty, yet on the basis of the acoustic evidence that 
has been collected from his speech so far, it seems that he uses two different acoustic 
strategies to producing lexical stress. In disyllabic homographic words, the speaker relies on 
pitch to signal primary stress. However, in three-syllable word, he relies on intensity to 
express primary stress.  
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4.4 The Stress Pattern on Multisyllabic Words 
 The derivational suffixes <-ic>, <-ation>4, <-ity>, <-ary>, and <-al> are added to the 
words <academe>, <activate>, <element>, <universe>, and <fundament> to produce 
multisyllabic words. Chomsky and Halle (1991:59-162) paint a very complex picture of 
English stress rules on words created through suffixation. However, for pedagogical 
purposes, English suffixes are generally classified into three broad categories (Kreidler 
(2004:273-283) and Celce-Murcia (2010:190-220). Some suffixes are labeled “neutral” 
because they do not change the stress pattern on the root to which they are added. The suffix 
<-al> is an example of such suffixes. Some suffixes are called stress-shifting suffixes 
because they cause stress to shift to the syllable that immediately precedes them, as is the 
case of <-ic> and <-ity>. Finally, some suffixes attract stress unto themselves, as is in the 
case of <-ation> (Halle and Chomsky 1991:112, 118). Then, there are suffixes such as and  
<-ary> that defy any clear classification (Chomsky and Halle 1991: 135). According to 
Dictionary.com the words under consideration in this section are transcribed as follows: /ˌæk
əәˈdɛm ɪk/,  /ˌæk təәvˈeɪʃʌn/, /ˌɛl əәˈmɛn təә ri/, /ˌfʌn dəәˈmɛn tʌl/, and /ˌju nəәˈvɜr sɪ ti/. The goal in 
this section is to investigate the acoustic correlate that the speaker uses to realize primary 
stress on multisyllabic words.   
 
 
 
 
Figure 35: Academic 
 
 
 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4 Koffi contends that the suffix <-ation> consists of the interfix <-at-> and the suffix  <-ion>. Chomsky and 
Halle (1991:141-161) do not use the term “interfix” but they distinguish <-at> from <-ion> in their discussion 
of <-ation>. 
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Word Means 
[ækəәdɛmik] Pitch Intensity Duration 
[æ] 136 Hz 71 Hz 141 ms 
[kəә] 148 Hz 60 Hz 163 ms 
[dɛ] 132 Hz 69 Hz 250 ms 
[mik] 135 Hz 63 Hz 247 ms 
Table 11: Academic 
 
According to Dictionary.com, the strong syllable in the <academic> falls on the syllable 
[ˈdɛ]. The highest pitch of the speaker is on the syllable [kəә]. His loudest intensity is on the 
first syllable [æ], as discussed in the previous section on three-syllable words. For all 
practical purposes, since [dɛ] is the next loudest syllable, it can be taken to be the strong 
syllable in the speaker’s idiolect. So, his production matches the transcription proposed by 
Dictionary.com.  
 
 
Figure 36: Activation 
 
 
Word Means 
[æktɪveɪʃʌn] Pitch Intensity Duration 
[æk] 141 Hz 71 Hz 191 ms 
[tɪv] 152 Hz 62 Hz 183 ms 
[eɪ] 112 Hz 66 Hz 209 ms 
[ʃʌn] 137 Hz 62 Hz 399 ms 
Table 12: Activation 
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According to Dictionary.com, the suffix <-ation> attracts primary stress to itself, as shown 
here /ˌæk təәvˈeɪʃʌn/. The highest pitch of the speaker’s utterance is seen on the syllable [tɪv] 
instead of on the syllable [eɪ].  However, he produces [eɪ] more loudly. This is in keeping 
with the speaker’s use of intensity to signal stress.  
 
 
Figure 37: Elementary 
 
 
Word Means 
[ɪlɛmɛntəәri] Pitch Intensity Duration 
[ɪl] 146 Hz 70 Hz 104 ms 
[lɛ] 149 Hz 69 Hz 120 ms 
[mɛn] 146 Hz 62 Hz 188 ms 
[təә] 143 Hz 59 Hz 117 ms 
[ri] 126 Hz 63 Hz 371 ms 
Table 13: Elementary 
  
The word <elementary> is transcribed by Dictionary.com as /ˌɛl əәˈmɛn təә ri/. The strong 
syllable is [ˈmɛn]. In the speaker’s idiolect, [lɛ] is the strong syllable because it has the 
highest pitch and the next loudest intensity. The intensity strategy that the speaker has used in 
previous words cannot explain why he stresses [lɛ] instead of [ˈmɛn]. The only plausible 
explanation is that he may have problems with words that have the suffix <-ary>. Additional 
data is needed to substantiate this claim. It is nevertheless a plausible claim from the 
standpoint of second language acquisition. Chomsky and Halle (1991:135-145) go to great 
lengths in explaining the complexity of the stress-placement rules involving multisyllabic 
words that have <-ary> and <-ory> suffixes. It is quite possible that the speaker has not 
acquired these rules yet.   
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Figure 38: Fundamental 
 
 
Word Means 
[fʌndʌmɛntɔl] Pitch Intensity Duration 
[fʌn] 137 Hz 70 Hz 332 ms 
[dʌ] 135 Hz 67 Hz 105 ms 
[mɛn] 129 Hz 65 Hz 212 ms 
[tɔl]  111 Hz 63 Hz 326 ms 
Table 14: Fundamental 
  
The syllable [ˈmɛn ] carries primary stress according to Dictionary.com. However, in the 
speaker’s speech it does not. The syllable with the highest pitch is [ˌfʌn ]. The same syllable 
is the loudest because it is the first syllable in the word. According to the speaker’s favorite 
strategy for assigning primary stress, the syllable [dʌ] is the strong syllable. However, this 
explanation does not work here. It may be that, in this case as in the previous one, the 
speaker does not know that the suffix <-al> is neutral to stress.  
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Figure 39: University 
 
 
Word Means 
[junɪvɚsɪɾɪ] Pitch Intensity Duration 
[ju] 137 Hz 65 Hz 146 ms 
[nɪ] 136 Hz 67 Hz 115 ms 
[vɚ] 135 Hz 66 Hz 220 ms 
[sɪ] 134 Hz 57 Hz 203 ms 
[ɾɪ] 132 Hz 62 Hz 354 ms 
Table 15: University 
 
The strong syllable in /ˌju nəәˈvɜr sɪ ti/, is on the [ˈvɜr ]. The speaker relies on intensity to 
express English lexical stress. Accordingly, the syllable [nəә] is the one that is stressed in this 
word. It is remarkable that in this word, all the syllables have more or less the same pitch. It 
is also noteworthy that all of the first three syllables are similar in intensity.   
 
 Several preliminary observations can be made about the speaker’s proficiency of 
English lexical stress.  He relies on pitch to signal primary stress on disyllabic homographic 
words. In three-syllable words, he relies on intensity to express primary stress. However, 
when derivational suffixes create four or five-syllable words, he lacks any clear acoustic 
strategy. It is premature to draw any firm conclusion at this point, but it is reasonable to 
speculate that some derivational suffixes cause more accentual difficulties than others.  If this 
were the case, then it would suggest that efforts should be made to teach English suffixes and 
their effects of on stress placement explicitly.  
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5.0 Showing Your Pronunciation   
 From upper elementary grades through high school, American students in math 
classes are asked by their teachers to “show their work.” The process of showing one’s work 
consists of a step-by-step demonstration of how a student arrives at the solution of a math 
problem. Koffi (2013) has borrowed the same concept and applied it to acoustic phonetics. 
Students in his linguistic courses are asked to “show their pronunciation.” In so far as 
spectrograms are voiceprints of speakers’ pronunciation of words, one can scrutinize them to 
discover the phonological rules that a person implements in the process of pronouncing a 
word. This assumption is grounded in Generative Phonology. According to this theory, one 
or more phonological rules are applied sequentially from the underlying phonemic 
representation to the surface phonetic representation. Fromkin et al. (2014:251) represent the 
rules involved in the pronunciation of the word <tempest> as follows5: 
 
 
Figure 40: Lexical Phonology of <tempest> 
 
The nasalization of [ ɛ ̃ ] cannot be proven because the acoustic tools used in this paper are 
not sophisticated enough to pinpoint it. However, the voiceprints on the spectrogram in 
Figure 41 can help us show the other phonological rules that the speaker uses to produce 
<tempest>.  
 
 
 
 
 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 The order in which Koffi’s rules apply is slightly different from the order proposed by Fromkin et al. 
Additionally, they do not have an unreleasing rule.  
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Figure 41: Tempest 
 
The acoustic measurements and the voice imprints on the spectrogram show clearly 
that the speaker aspirates the initial [t]. This is shown by the concentration of acoustic energy 
between [th] and the following vowel. This claim is further substantiated by the rather long 
VOT of 129 ms. Additionally, the speaker aspirates [p]. However, it is less forcefully 
aspirated. The concentration of acoustic energy between [p] and [ɛ] is lighter than what is 
found between [t] and [ɛ] of the syllable [tɛm]. The VOT of [p] is 95 Hz. The speaker also 
aspirates the final [t]. As noted in 3.0, Thai has both aspirated and non-aspirated voiceless 
stops. It appears that the speaker transfers aspiration from his native Thai into English.  
According to the phonological derivations in Figure 40, only the initial [t] is aspirated in 
GAE, not [p] and [t] because they do not occur in an environment where the aspiration rule 
applies.  The fact that the speaker aspirates all the voiceless stops in <tempest> contributes to 
mark his idiolect as accented. It should, however, be noted that in the speech sample 
provided by two British speakers, the final [t] in <tempest> is also aspirated.   
 
Another acoustically noticeable feature of the speaker’s pronunciation is that the 
second vowel is not a schwa, but rather a full-fledged vowel [ɛ]. The F1 of the speaker’s [ɛ] 
in <tempest> is identical to his third [ɛ] in <head> in Figure 4. The acoustic distance between 
the two is only 2 Hz! The fact that the second [ɛ] is not reduced also contributes to 
accentedness. The speaker’s placement of primary stress is in accordance with phonological 
rules. The penultimate syllable [tʰɛ̰́m] is stressed. It is has a higher pitch: 171 Hz vs. 139 Hz.  
It is also louder: 77 dB vs. 70 dB. This is in keeping with the fact that the speaker produces 
disyllabic words the same way GAE talkers do.  
34
Linguistic Portfolios, Vol. 2 [2013], Art. 13
https://repository.stcloudstate.edu/stcloud_ling/vol2/iss1/13
L i n g u i s t i c  P o r t f o l i o s  –  V o l u m e  2  | 178 	  
	  
  
6.0 Summary  
  The speaker is an exchange student who came to spend a year at an American 
University.  His speech is highly intelligible.  The following is his reflection about the course 
and his own pronunciation of English:  
 
 After thoroughly completing, inspecting and analyzing all my own spectrograms and its 
measurements, I have realized that growing up in a foreign country outside of the 
United States has had a substantial amount of impact on my idiolect of English. Some 
of my productions of English vowels, consonants, sonorants or stress, etc. are never 
going to be exactly the same way as those of General American English speakers. 
Moreover, throughout the entire course, I have learnt and been able to observe the 
linguistic characteristics of my speech which I have never thought I would be able to 
do.  This class has also fully opened my eyes to many remarkable aspects in the field of 
linguistics which I now find very interesting. It allows me to focus more on the reasons 
why some individuals pronounce English words certain ways. This course has 
completely given me the opportunity to deeply appreciate the complexity of English 
pronunciation.  
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